An hetne® oem, 
haere ett e 


Fe Nahye 


ange ee’ : - Karte os 
Ea ts ty - : 
Ast hid TemcA eS sind an ate : . : esi 
¥ SOU, sh gen seats 
; #74 50 98s: 
Ae thet tao pe 


ett, , > : ‘ y 
: ., . sh pAete beAcngt. Pe «He 


aati hye. 


CTS AT — easy oe 
lane ~ ~ . : 
rarer - 3 : 
Se : aerarA . a. Y Pad srabatne PLP 99> ; 
: : aA lh at tees 
; 2 O82, 


-Meteotott 
\ Natal ora,6 
baih-ah oo 


ahah: Pam 
Outer o. opfere 
Patotphcnatce. 
ad ot 6 . 
EMER it ghey : ; 
TeFetet ir reasage 
Fate . 3 7 | 
: ; ; <Nanotapvenes en 
‘ a¥atieyapeek 
vance 


sey! 
rea, 


be ti 
#N3 


ties Ome yaye 
; + 


. as Urea, 


My 


Pees 


eet 
Pamchnrge, 
me 


sen 


Sem yO ste ot Rata: 


Eee x caer 
PratieP 


in v hdd LAMY 


2 www” ‘ 
J Bi avi Vey & vy ; 
ry v \ P 
_ Beleens Beaeeeanay.vecces inal Dyan tece sean 


= , | "lw 4 Pi eddy VVe §s.¢ 
i Wwe © Pe ; vow hl Pers ww wy Wwe ae ve =“. a vet is 
Doda vow cM wy? TO EELL TT on acat NN ay ect DO | qivqyen 


< ‘Ss ae ae. wt 
=? 


w“yi LO) aa bd 1D wry | ' 
v™ vi guaeees Mh bah iii SL POMMeY ICN a Witt 


~ 
o we a 


iyi ; Oe at 


we. 
wv 
“ww 


4? Wey, 4" A 
Syne toe Seti 


ww 
gu w- 
+. 4) =w ul 
mm, ‘Ww fe Cals ea 


lO ect 
vw NS gO se ‘yh bey 7 ‘how 


2 ervey 7e% hd § “ote 
Tine 4 fi hn P / ‘ wv" “ee gttsey MA Wh ute OOM By i* rd | 
prod, oN a 44 Ao er c vy tteregc eee MALU TE TTT Be 
Le Pd Jap tos Ne APA | Pit = s Pe ine. Qaneere’: ae . 

Poe a ee : ‘ | 7 (Ulf ” w Piet Seats ws me) a ‘ 
sea AGAR LL! HA “4 ap Bees ERE. ‘e \ COTE 
tte, sc cerete tye FRRIEITEL ciety eae) NPL ET ihre 
ein *VTPETD PRN T(HeeEM NT) |FEEDIMAPULETR\ We'W. OR eg Vaan 

* WV PEVYTVD verte gee 11) rer ees TT | 

try, Re me 5. ane CLL ie 3 - Tay = “wre, PO PRU 

Uy vyuyer. Viger hws Neersnetteryattt a q tue! My remse 
rV. ruvereere” rene lren (tweweltte “fn tie Ad BD crepe! Ne 
yu teet Wi egtitrnen th TUL ie wag, 

Nee born carina ntl HHT eee gg ereeee tte 
TM UL | taal NWtt LU) URS La WH wang ee mE 


2h. 


NP et Ow gn fren 


2 wean 


WN TNT EN Mo ee we ee YU « 


v¢ RY yy ese manu lite 
i ALS a wer wet” Ate 3 


e » : 
Ea awe :. 7 Wet = ww Nod ate a a own * 
=. & # ere: » ri NN wy Ww ~h 4° 


shu os SSRN APY 


ate 


*y So 
s =o 
vv 
“ 


Ve uyetl ppSee & 
<2: linn st Terpee tin 


‘ww . 


A, 
aye elyye tweens. MAP 


. ey diy inte 


we and thw ed 
{ . ¥S e} pe Nee ~ VO 
L | we . 
SD oO pangpar nF 


— 
: = ~ —— e 


(We rer wee eed) | hdd) | | | 4 oil 
wig Tosti dd eC ”~ 
. lithine Fe gt ng om il tart Ue SS Ay . Steet) Wa iy ee . _ Whe 5 ‘ 


: “se MS ee ereveege wilh 


. ve “Sw C. o Wier aa ww : olan” : 
- eT adds err cnc notes HERE 
y oe ~ ww -,¥ ay ¥ or SK + 

Nar cave ri saflgguoisl UE A PMS 


= q% ” } J - 
, ae een A, FS Swern” ’ yin ‘Ye wiv’ Md | “> 
we GY 


7] 


= 2° Wee ELE PEAS 


~~ er NN & wh, aN 
é N z wie ww Veet 
if yy Wr oer pee, 


Pt ty 
4 ‘es rea! we Be re 
: i; red oral bh fe PT he Ww ™: 


n yg’ § “@ aL 
wh by ' geese Ww 
Nery | aS | woth. “wot se 


ee 


BVniit Sat fF walt ay le, Seb hth 
SPa 


ns ; N 7 
ww wwe wa ‘ ; - 
wv - at veiw yee Buse eS 7 by ‘N = ‘ 


«Wye? hd ~ me eep 
eyedlgwue! mayety tt HUY “y “ar virte e) | 


x od nd 
aveVy SY ya Ab KA wt y 


Oe ee wee Nine’? prey lel ey / ut Teva gue CONTE a TELE 
SONA COUT AA Ngaio. 6 0 ©! Vues i os, pe le tel ho 


From the ANNALS AND MaGazink oF Natura History, 
Ser. 7, Vol. viii., November 1901, 


On some Entomostraca collected in the Arctic Seas in 1898 
by William S. Bruce, F.R.S.G.S. By THomas Scort, 
F.L.S., and ANDREW SCOTT. 


[Plates II-VI. } 


THE Entomostraca recorded here were collected by William 
S. Bruce, in June and July 1898, while cruising in the Arctic 
Seas with Mr. Andrew Coats in his steam yacht the 
‘ Blencathra.’ These micro-crustracea consisted chiefly of 
Copepoda; some Ostracoda were obtained, but they com- 
prised only a few moderately common species, while the 
Cladocera were represented by one or two examples of the 
ephippia of Daphnia sp. 

The Copepoda number 59 species in all, and they belong 
to the following nine families, viz.:—to the Calanide, 4 
species ; the Centropagide, 3 species; the Pseudocyclopide, 
1 species; the Pontellide, 2 species; the Cyclopide, 4 
species ; the Harpacticide, 40 species; the Lichomolgide, 
1 species; and the Asterocheride, 4 species. It will be 
observed that the largest number of species (40) belong to 
the Harpacticidz ; most of them, however, are represented by 
only a few specimens. On the other hand, the species in the 
collection represented by the largest number of specimens 
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was Calanus finmarchicus—some of the tow-net gatherings 
collected by Mr. Bruce consisted almost entirely of this 
species. 

Most of the Copepoda recorded here, with the exception 
of Calanus finmarchicus and a few other pelagic forms, were 
collected in the neighbourhood of Kolguev, and between that 
island and Kostyn Point, near the south end of Novaya 
Zemlia ; several species were also dredged in the vicinity of 
Bear and Hope Islands off the south-east of Spitzbergen, as 
well as in moderately deep water (100 to 110 fathoms) to 
the eastward of Hope Island. 

The Copepoda from the vicinity of Kolguev and Kostyn 
Point were collected in June, while those obtained in the 
Son of Bear and Hope Islands were collected in 

uly. 

The following are the species of Copepoda collected by 
Mr. Bruce in 1898, so far as they have been identitied by us*. 


Fam. Calanide. 
Calanus finmarchicus (Gunner). 


This was by far the most common of the Copepods col- 
lected by Mr. Bruce; but though it was present in most of 
the tow-net gatherings, it was not equally plentiful—in one 
it might occur in large numbers, while in another, collected 
perhaps the next day or even the same day, only a few 
specimens would be observed. It would thus appear that in 
those parts of the Barents Sea visited by the ‘ Blencathra’ 
the distribution of this species was not uniform, but that it 
rather occurred in shoals. It should be noted in passing that 
most of the tow-net gatherings were collected at or near the 
surface, so that our remarks apply only to the surface- 
distribution of the species. 


Calanus hyperboreus, Kroyer. 


This species was not observed in any of the gatherings 
collected in June in the neighbourhood of Kolguev, but it 
occurred in several of those collected in July. It was, for 
example, obtained in gatherings from the vicinity of Hope 
Island, collected on the 5th and 6th; in one collected south- 
east of South Cape, Spitzbergen (lat. 76° 29’ N., long. 


* The Rey. T. R. R. Stebbing, M.A., F.R.S., has already, in Ann. & 
Mag. Nat. Hist. (7) vol. v. pp. 1-16 (Jan. 1900), published a report on 
the higher forms of Crustacea collected by Mr. Bruce during his cruise 
with Mr, Coats on board the s.y. ‘ Blencathra.’ 
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19° 08’ E.), on the 22nd; and in one from Kval Sound, 
collected on the 24th; but in none of the gatherings was 
the species very common. 


Pseudocalanus elongatus, Boeck. 


This species occurred in one or two gatherings collected 
between Koleuev and the neighbouring shores of Novaya 
Zemlya in June; and in July in the vicinity of Hope 
Island, in various parts of the Barents Sea, and in Kval 
Sound, but nowhere very common. 


Pseudocalanus pygmeus, G. O. Sars. 
1900. Pseudocalanus pygmeus, G. O. Sars, The Norwegian North 
Polar Expedition, 1893-96,—Scientific results, edited by Fridtjof 
Nansen, No. v. Crustacea, by G. O. Sars, p. 73, pl. xxi. 


* Several specimens of this moderately distinct species were 
obtained in a gathering collected near the shore on the east 
side of Koleuev Island on June 12th. A number of other 
species, such as Ovthona helgolandica, Jonesiella spinulosa, 
Platychelipus littoralis, and Idya furcata, were also observed. 
Prot. G. O. Sars states that Pseudocalanus pygmeus ‘ oc- 
curred in considerable numbers in samples taken north of 
the New Siberian Islands in October 1893,” and adds that 
no male specimen was found. With regard to the apparent 
absence of male specimens noted by Professor Sars, it may 
be of interest to remark that we also failed to obtain a single 
male amongst the specimens collected by Mr. Bruce. This 
absence of male specimens made us at first somewhat doubt- 
ful concerning the species to which the specimens observed 
by us should be ascribed, but after careful examination of 
them we are satisfied that they are identical with the Psewdo- 
calanus pygmeus of G. O. Sars. 


Fam. Centropagide. 
Centropages hamatus (Lilljeborg). 


The only gathering in which this species was observed 
was one collected in Kval Sound on the 24th of July—it 
was a tow-net gathering trom near the surface of the water. 
Only one or two specimens of the Centropages were observed. 


Temora longicornis (Miiller). 


This species, which is sometimes exceedingly common 


in the British seas, occurred in the same gathering with the 
25* 
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Centropages just recorded. This was the only gathering 
in which it was observed and a few specimens only were 
obtained. 


Metridia longa (Lubbock). 


Metridia longa appears to be a true Arctic Copepod, and 
is sometimes moderately abundant in samples of the Copepod 
fauna of the far north; yet, with the exception of the one 
from Kval Sound in which the Centropages and Temora 
were obtained, the species was observed in none of those 
collected by Mr. Bruce in June and July 1898 and examined 
by us, and even in the gathering from Kval Sound only a 
few specimens were observed. 


Fam. Pseudocyclopide. 


Pseudocyclops obtusatus, Brady & Robertson. 


1873. Pseudocyclops obtusatus, Brady & Robertson, Ann. & Mag. Nat. 
Hist. (4) vol. xii. p. 12, pl. viii. figs. 4-7. 
This species was dredged on the west side of Bear Island 


on July 3rd, in moderately shallow water, and was appa- 
rently very rare. 


Fam. Pontellidz. 


Anomalocera Patersonii, R. Templeton. 


1837. Anomalocera Patersoniit, R. Templ. Trans. Ent. Soc. Lond. 
vol, ii. p. 34, pl. v. figs. 1-3. 


Specimens of this fine species were obtained in a tow-net 
gathering collected at the entrance to Kval Fjord, and in 


another from Kval Sound; both gatherings were collected 
on July 24th. 


Acartia longiremis (Lilljeborg). 
Taken by surface tow-net off Kostyn Point, Novaya 
Zemlya, on June 17th, off Hope Island on July 7th, and in 
Kval Sound on July 24th; not very common. Acartia 


longiremis is recorded by Sars from north of the New Siberian 
Islands *. 


* Norwegian North Polar Exped. 1893-96, Crustacea, p. 106 (1900). 
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Fam. Cyclopide.- 
* Oithona helgolandica, Claus. 


The species we record under this name appears to be 
identical with that from the British seas, which, according 
to Sars, has been wrongly described as O. spinifrons of 
Boeck, but which is equal to the O. pygmea of the same 
author. He shows further that Boeck’s O. pygmea is iden- 
tical with O. helgolandica, Claus ; and as Claus’s name is the 
older it takes precedence of the other. O. helyolandica was 
observed in several gatherings ; it was obtained in two from 
the vicinity of Kolguev collected in June, and in others 
collected between Bear and Hope Islands, and in Kval 


Sound in July. 
Cyclopina gracilis, Claus. 


This small but distinct species was obtained in some 
dredged material from two places, viz. from moderately 
shallow water near Kolguev Island in June, and in July in 
material from 100 to 110 fathoms to the east of Hope Island. 
Only one or two specimens were observed. ‘This species 
has also been taken by Mr. Bruce near Cape Flora, Franz- 
Josef Land ft. 


Thorellia brunnea, Boeck. 


Thorellia was obtained sparingly amongst some. material 
dredged in 20 fathoms between the Island of Kolguev and 
the south-west end of Novaya Zemlya on the 16th of June. 
It has also been recorded from near Elmwood, Franz-Josef 
Land t. ‘The species is also frequent in the British seas. 


Cyclops (?) bisetosus, Rehberg. 


The small Cyclops which we ascribe to C. bisetosus agrees 
with that species in having comparatively short 17-jointed 
antennules, and in the end joints of the fitth pair of thoracic 
feet being narrow-cylindrical, and having the short terminal 
bristle setiform rather than minute and tooth-like as in 
C. vernalis. The receptaculum seminis also closely resem- 
bles that of C. bdisetosus. But, on the other hand, our 
specimens have the lateral extremities of the fifth segment 


* Sars, op. cit. p. 119, removes Octhona from the fam. Cyclopide to a 


new family—the Oithonide. 
+ T. Scott, ‘On the Crustacea of Franz-Josef Land,” Journ, Linn, 


Soe. (Zool.) vol. xxvii. no. 174 (July 1899), p. 93. 
{ T. Scott, op. cit. p, 93. 
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of the cephalothorax narrowly produced and sinuate, so as to 
be somewhat similar in this respect to C. vernalis, and but 
for this we should have had no hesitation in ascribing our 
specimens to Rehberg’s species. These specimens were 
collected by Mr. Bruce in a freshwater pond near Kostyn 
Point, Novaya Zemlya, on June 18th, 1898. 


Fam. Harpacticide. 


Ectinosoma Sarst, Boeck. 


This species was dredged on the east side of Kolguev, and 
also from 27 fathoms in the vicinity of Hope Island; only a 
few specimens were observed. 


Ectinosoma curticorne, Boeck. 


This also occurred very sparingly in the sample from the 
east side of Kolguev, which was the only gathering where 
Ectinosoma curticorne was observed. 


Ectinosoma melaniceps, Boeck. 


One or two specimens of Eetinosoma melaniceps were ob- | 
tained in some material dredged in 100 fathoms to the east of 
Hope Island on July 13th. 


Ectinosoma atlanticum (Brady & Robertson). 


This small species was of general occurrence in the tow- 
net gatherings collected by Mr. Bruce in the summer of 1898, 
and appeared to be more or less generally distributed over the 
Barents Sea from Kolguev to Spitzbergen ; in none of the 
gatherings, however, was it very plentiful. 


Zosima typica, Boeck. 


This species occurred very sparingly in some material . 
dredged in 100 fathoms to the east of Hope Island on 
July 13th. 


Robertsonia tenuis (Brady & Robertson). 


This was obtained in the same gathering with Zostma 
typica, but appeared to be rare. tobertsonia tenurs is one of 
the species recorded by T. Scott from Franz-Josef Land, 
and it also appears to be widely distributed in the British 
seas. 
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Amymone spherica, Claus. 


One or two specimens of an Amymone that appear to belong 
to this species were dredged in 20 fathoms between Kolguev 
and the neighbouring shores of Novaya Zemlya on the 16th 
of June. 

Ametra longipes, Boeck. 


This species occurred very sparingly in some material 
dredged in 20 fathoms off Kolguev on June 11th, and in 
27 fathoms in the vicinity of Hope Island on July 6th. 


Jonesiella spinulosa (Brady & Robertson). 


A few specimens of Jonesiella spinulosa were found in a 
shore-gathering from the east side of Kolguev Island, collected 
on June 12th, and in some material dredged in 60 fathoms in 
lat. 76° 17’ N., long. 21° 36’ E., on July 20th. 


Jonesiella Brucei *, T. & A. Scott (sp. n.). (Pl. IIT.) 


Description of the Species.—The length of the female 
represented by the drawing (fig. 1) is ‘98 mm. (nearly 3 of 
an inch). The body is moderately stout and terminates 
* anteriorly in a prominent rostrum; the abdomen is compara- 
tively short, while the caudal furea are slender and about 
as long as the entire length of the last three abdominal 
segments. 

The antennules are short and six-jointed ; the first two and 
the last joints are of nearly equal length and longer than any © 
of the other three, the penultimate joint is very small, while the 
third and fourth are together about equal in length to the second 
joint. The formula shows approximately the proportional 
lengths of the different joints :— 


Number of the joints ...... Lees A 
Proportional lengths ...... 2B) tear ke, 8 Gy. 


5 


a 


oo 


The antennules, as shown by the drawing (fig. 2), are 
provided with numerous moderately long sete. ‘The antenne 
(fig. 3) are somewhat like those of Jonesvella hyena, I. C. 
Thompson, in their general structure, the secondary branches 
being also three-jointed, as in that species. 

The mandibles (fig. 4) are moderately stout and furnished 
with a well-developed two-branched palp, but the branches 
appear to be uniarticulate. The maxille (fig. 5) are some- 
what like those of Jonesiella fusiformis, G.S. Brady; the 

* Named after Mr. W.S. Bruce, to whom we are indebted for the 
privilege of describing the species. 
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masticatory lobe is stout and armed with several setiferous 
spines, and the palp has a somewhat complex lobate structure; 
the basal joint of the palp, which is articulated near the middle 
of the masticatory lobe and extends forward alongside of it, 
is moderately stout ; the secondary joint is scarcely so broad 
as the terminal part of the basal joint, and is provided with 
two small supplementary branches. 

The maxillipeds resemble those of Jonesiella spinulosa 
(Brady and Robertson) ; figure 6 represents one of the second 
maxillipeds. 

The swimming-feet are also somewhat like those of the 
species just referred to, except that the first pair do not appear 
to be so strongly setiferous. The two-jointed inner branches 
of the first pair (fig. 7) are about as long as the three-jointed 
outer branches. In the next three pairs, which are all some- 
what similar in structure, the inner as well as the outer 
branches are three-jointed (fig. 8). In the fifth pair the 
secondary joints appear to be more or less coalescent with 
the basal joints as shown in the drawing (fig. 9), and thus 
assume a bilobed appearance; the inner lobe bears four 
elongated sete, two of which spring from the distal -half 
of the interior margin and two from the apex, while the 
outer lobe carries one long and one short apical seta, as well 
as a moderately stout seta on the exterior margin. 

No males of this species have been observed. 

Habitat. Deep water (100 to 110 fathoms) to the east of 
Hope Island, very rare. Only one or two specimens of this 
distinct species have been observed by us. 


Delavalia arctica, T. Scott. 


1899. Delavalia arctica, T. Scott, ‘“ Crust. from Franz-Josef Land,” 
Journ. Linn. Soc., Zool. vol. xxvii. p. 98, pl. v. fig. 14, pl. vi. 
figs. 7-11. 

One or two specimens of this recently described Delavalia 

were obtained in a shore-gathering from the east side of 
Kolguev Island, collected on June 12th, 1898. 


Canthocamptus staphylinus (Jurine). 


This widely distributed species was moderately common 
in a gathering from a large inland pond near Kostyn Point, 
Novaya Zemlya, collected on June 18th. 


Canthocamptus palustris, G. S. Brady. 


This species, which was very rare in the gathering 
examined, was collected in a pond about one mile inland, on an 


Cp wena 
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extensive sandy shore on the east side of Kolguev Island, 
on June 12th. The water of the pond appeared to be 
brackish. 


Mesochra Lilljeborgi, Boeck. 


A few specimens of Mesochra Lilljeborgi occurred in the 
same gathering with Delavalia arctica, from the east side 
of Kolguev Island. 


Laophonte horrida, Norman. 


This curious species was observed in gatherings from the 
following localities :—West side of Bear Island, collected on 
July 3rd; five miles west of Hope Island in 17 fathoms, 
collected on July 5th or 6th ; and near the same locality as 
the last, but in 27 fathoms, collected July 6th. The species 
was rare in all the three samples examined. 


Loaphonte curticauda, Boeck. 


This species was very rare; it occurred in a gathering 
from 20 fathoms off the north end of Kolguev, collected 
June 11th; in one from 12 fathoms off the south-west end of 
Novaya Zemlya, collected June 17th; and in a gathering 
from 60 fathoms, collected on July 20th in lat. 76° 17’ N., 
long. 21° 36! E. 


Laophonte longicaudata, Boeck. 
L. longicaudata occurred in a gathering from 100 fathoms 


collected on July 18th in lat. 76° 24! N., long. 33° 43/ K.; the 
species was apparently very rare. 


Laophonte perplexa, T. Scott. 
1899. Laophonte perplexa, T. Scott, op. cit. p. 108, pl. vii. figs. 1-7. 


A few specimens of this species were dredged in 27 fathoms 
west of Hope Island on July 6th. The species was described 
in 1899 from specimens collected by Mr. Bruce off Cape 
Flora, Franz-Josef Land, and is one that requires careful 
examination. 


Laophonte serrata (Claus). 


This fine species was obtained in some dredged material 
from the vicinity of Bear Island collected on July 3rd, but 
was apparently very rare. 
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Cletodes longicaudata, Brady & Robertson. 


One or two specimens apparently belonging to Cletodes 
longicaudata occurred in a sample of bottom-material from 
100 fathoms collected on July 13th in lat. 76° 24’ N., long. 
33° 43! E. 


Cletodes tenuipes, T. Scott. 


1897. Cletodes tenuipes, T. Scott, Fifteenth Ann. Rept. Fishery Board 
for Scotland, pt. ili. p. 170, pl. 1. figs. 19-27. 

The sample in which Cletodes tenuipes was obtained was 
collected in 60 fathoms in lat. 76°17' N., long. 21° 36! E., on 
July 20th, and was the only gathering in which the species 
was observed. 


Cletodes linearis (Claus). 


This fine species was observed, though very sparingly, in 
a sample of bottom- material collected in 20 fathoms off Kostyn 
Point, Novaya Zemlya, and in another from 100 fathoms 
collected on July 13th in lat. 76° 24’ N., long. 33° 43/ E. 


Cletodes similis, T. Scott. 


1895. Cletodes similis, T. Scott, Thirteenth Ann. Rept. Fishery Board 
for Scotland, pt. iii. p. 168, pl. iil. figs. 22-26, pl. iv. figs. 1-3. 
One or two specimens of this species occurred in a gathering 
from 60 fathoms collected on July 20th in lat. 76° 17’ N., 
long. 21° 36’ E. 


Cletodes Brucet, T. & A. Scott (sp. n.). (PI. V. figs. 9-11.) 


A single specimen of a slender Cletodes occurred in a sample 
of bottom-material collected on the 18th of July, at the depth 
of 100 fathoms east of Hope Island, in lat. 76° 24’ N., long. 
33° 43! E.; and as it belongs to an apparently undescribed 
species we submit the following description, which, owing to 
the want of specimens for dissection, is somewhat incomplete. 

The specimen, which appeared to be a female, measured 
about ‘6 mm. (3, of an inch) in length. The animal, seen 
from above, is of a narrow cylindrical form, and each segment 
is furnished with one or two pairs of minute lateral bristles 
(fig. 9) ; the rostrum is very short, and the forehead some- 
what truncate; the caudal furca are moderately elongated, 
slender, and wide apart, and about equal in length to the last 
abdominal segment. ‘lhe antennules are very short, but we 
were unable to make out the structure of these and of the 
mouth-appendages. 
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The thoracic feet are very slender. The outer branches 
are moderately elongated and three-jointed, while the inner 
branches, which in the second, third, and fourth pairs are con- 
siderably shorter than the outer ones, are two-jointed; figure 10 
on Plate V. represents the fourth pair. The preparation of 
the first pair was too imperfect for drawing. In the fifth 
pair (fig. 11) the basal joint is scarcely developed, but the 
secondary joint (or branch) is extremely elongated and slender, 
and bears a few apical setz, and one on the distal half of the 
outer margin; a slender process forming the base of a small 
seta extends from the outer aspect of the basal joint. 

The peculiar form of this Copepod, together with the slender 
thoracic feet, and especially the extremely long and slender 
secondary branches of the fifth pair, distinguish it from any 
other species of Cletodes known to us. 


Cletodes abyssicola, T. & A. Scott (sp.n.). (Pl. V. figs. 1-8.) 


Description of the Female.—Length from the forehead to 
the end of the caudal furca about ‘9 mm. (5, of an inch). 
Viewed from above the body is nearly cylindrical, and the 
posterior margins of the various segments are fringed with 
minute bristles ; the cephalic segment is armed with a strong 
and backward-curved median dorsal spine, and a small spine 
also arises from the median dorsal aspect of the last abdomi- 
nal segment, as shown in the drawing (fig. 1; figs. a and } 
show the anterior and posterior dorsal spine as seen in profile). 
The caudal furea are long and slender, being nearly equal to 
half the entire length of the body. 

The antennules are moderately elongated and seven-jointed ; 
the second and third joints are subequal, and are together 
about as long as the entire length of the remaining four joints, 
which are also subequal. The proportional lengths of the 
joints are shown approximately by the formula :— 


Number of the joints...... te Zi on ae eV Oe ae 
Lengths of the joints...... 12-2) eh FIs Rea 


The antennules are sparingly setiferous, and the third joint 
bears a moderately long asthetask (fig. 2). 

The secondary branches of the antenne are almost obsolete, 
being each reduced to a single seta, which springs from the 
end of the second joint (fig. 3). 

The mandibles are moderately stout and provided with a 
comparatively broad masticatory part; the palp is small and 
composed of two joints, the second of which is very minute, 
both joints bear a few terminal sete (fig. 4). 
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The posterior foot-jaws are small but moderately robust ; 
a stout seta springs from the inner distal angle of the first 
joint, while the end joint bears a moderately stout terminal 
claw (fig. 5). 

In the first pair of thoracic feet (fig. 6) the second and 
third joints of the outer branches are together about equal in 
length to the first joint ; the inner branches are uniarticulate 
and more or less rudimentary. The second, third, and fourth 
pairs are somewhat similar to each other in structure; the 
outer branches, which are all three-jointed, are long and 
slender, the first and third joints are elongated and subequal, 
but the middle joint is short ; the inner branches are nearly 
obsolete, being each composed of a single minute joint bearing 
two small terminal sete, as shown by figure 7, which repre- 
sents the fourth pair. In the fifth pair the secondary branches 
are elongated and very slender, and provided with three ter- 
minal sete of unequal length, the innermost being the smallest, 
a small seta also springs from near the middle of the outer 
margin, as shown in the drawing ; the basal joint, which forms 
a narrow border along the edge of the thoracic segment, bears 
a small seta near its inner extremity, while it terminates 
exteriorly in forming the base of a long slender seta (fig. 8). 

Habitat.—Lat. 76° 17' N., long. 21° 36! E., 60 fathoms; 
rare. Only a single specimen of this very distinct form was 
observed. It combines in some measure the general charac- 
ters of Cletodes monensis, 1. C. Thompson, and C. longicau- 
data, Brady & Robertson, having the dorsal hooks of the one 
and the long caudal furca of the other. 


Nannopus palustris, Brady. 
One or two specimens of this species occurred in a gathering 
from the east side of Kolguev Island collected on June 12th ; 
this is a littoral as well as a brackish-water species. 


Platychelipus littoralis, Brady. 

This species, which bears a general resemblance to Nan- 
nopus and is frequently found in the British seas associated 
with that form, was obtained sparingly in the same gathering 
with it from the east side of Kolguev Island. 


Dactylopus tenuiremis, Brady & Robertson. 


The gathering in which this species was observed was col- 
lected on the 13th of July to the east of Hope Island at a 
depth of 100 to 110 fathoms ; the species appeared to be very 
rare. 
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Dactylopus tisbordes, Claus. 


This common and generally distributed species occurred in 
a sample collected on the west side of Bear Island on July 3rd, 
but, as in the case of most of the others, only a few specimens 
were observed. 


Dactylopus longirostris, Claus. 


Dactylopus longirostris was obtained in the same gathering 
with D. tenuiremis, collected to the east of Hope Island on 


July 13th. 
Dactylopus flavus, Claus. 


The gathering in which D. flavus occurred was collected 
in 60 fathoms in lat. 76° 17’ N., long. 21° 36’ E., on 
July 20th. 


Dactylopus Brucei, T. & A. Scott (sp. n.). (Pl. IV. figs. 1-6.) 


One or two specimens of this Dactylopus were obtained in 
a sample of bottom-material from 20 fathoms somewhere off 
Kostyn Point, Novaya Zemlya, or between there and Kolguev 
Island, collected on June 16th, 1898. As the species appears 
to be “new,” we submit the following description of the 
female (no male was observed) :— 

Body moderately slender; rostrum short but distinct ; 
caudal furca very short, each furcal joint is furnished with a 
stout and moderately long, lance-shaped, terminal spine, in 
addition toa few minute hairs (fig. 1) ; the length of the 
specimen figured is about ‘77 mm. (); of an inch). 

The antennules are short and eight-jointed ; the first four 
joints are moderately large and subequal, but the last four 
are smaller (fig. 2); the proportional lengths of the different 
joints are shown approximately by the formula :— 


Number of the joints...... LK 2 See a On Greae. S 
Lengths of the joints...... dias 10 12-212 OG some 7, 


The antenne and most of the mouth-appendages are some- 
what similar to the same appendages in Dactylopus Strémit 
(Baird), but the second maxillipeds are rather more slender 
and armed with long terminal claws (fig. 3). 

The first pair of swimming-feet are moderately stout (fig. 4) ; 
the proximal joint of the inner branches is robust and equal 
to rather more than one and a half times the entire length of 
the other two, which are small and subequal; a moderately 
long plumose seta springs from near the end of the inner 
margin of the first joint, while the third joint is armed at the 
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apex with a slightly clawed spine of moderate length and an 
elongated seta; the outer branches are scarcely equal in 
length to the inner ones; a stout spine springs from the 


outer distal angles of the first and second joints, while. 


the third carries two similar spines and two elongated 
sete at its distal end. The second, third, and fourth pairs 
are somewhat similar to those of Dactylopus Stré mit, but are 
rather more slender; figure 5 represents the fourth pair. 
The fifth pair in the present species has also a resemblance 
to the same pair in Dactylopus Strémi?, but slight differences 
are observable, especially in the shape of the secondary joints, 
which are oval in form and about twice as long as broad 
(fig. 6); in these joints an elongate slender seta springs from 
near the middle of the interior margin and another from near 
its distal end, in addition to three long apical sete ; the pro- 
duced part of the basal joint is also furnished with five sete, 
which are arranged round the distal half of the outer margin 
and apex, as shown in the figure. 

The stout lance-shaped spine, with which each of the caudal 
furca is armed, forms a character by which the species can be 
readily identified. The species is named in compliment to 
Mr. Bruce, who has done so much in the interests of Arctic 
and Antarctic research. 


Thalestris forficulus, Claus. 


This species was observed very sparingly in samples of 
bottom-material from 20 fathoms collected between Kolguev 
and Novaya Zemlya on June 11th; from the west side of 
Bear Island, collected on July 3rd; and from 27 fathoms off 
Hope Island, collected on the 6th of the same month. 


Thalestris Krohni (Kroyer). 
Syn. Thalestris serrulatus, Brady, Monograph Brit. Copepoda, vol. ii. 
p- 135, pl. lix. figs. 2-11. 

This fine species, which sometimes makes its appearance in 
the British seas, was captured by tow-net between South 
Cape, Spitzbergen, and Bear Island on July 22nd, and in 
Kval Sound on the 24th of the same month ; both males and 
females were obtained. 


Thalestris helgolandica, Claus. 


This species occurred in a gathering from Kval Sound 
collected on July 24th, but only a single specimen was 
observed. 


os en weer 


Entomostraca from the Arctic Seas. 351 


Harpacticus chelifer (Miiller). 


One or two specimens of this Copepod were noticed in a 
tow-net gathering collected in Kval Sound on July 24th; 
while several of the variety arcticus, Poppe *, were obtained 
amongst bottom-material chiefly collected on the west side of 
Bear Island on July 3rd, near Hope Island on July 7th, and 
in lat. 76° 33! N., long. 33° 43! E., on July 13th. 


Zaus spinatus, Goodsir. 


Specimens of Zaus spinatus were not uncommon in one or 
two bottom-gatherings collected near Kolguev Island and 
between there and Novaya Zemlya in June. 


Zaus Goodsiri, Brady. 


A specimen of this fine species, measuring 1-4 mm. (5 of 
an inch), was obtained in a sample of bottom-material trom 
100 fathoms collected in lat. 76° 24’ N., long. 33° 43’ E., 
on July 13th. 


Zaus Aurelit, Poppe. (Pl. IV. figs. 7-12.) 


1884. Zaus Aurel, Poppe, Ueber die von den Herren Dr, Arthur u. 
Aurel Krause im nordl. Stillen Ocean u. Behrings-Meer gesammelten 
freilebenden Copepoden (Arch. f. Naturgesch. 50 Jahrg. i. Bd.), 
p- 286, Taf. xx. figs. 7-9, Taf. xxi. figs. 5-15. 


Specimens of a Copepod which appear to us to belong to 
Poppe’s Zaus Aurelit were obtained in a bottom-gathering 
from 20 fathoms between Kolguev Island and Novaya 
Zemlya collected on June 16th. In the adult female, of 
which we give a drawing (see Pl. IV. fig. 7) the cephalic and 
thoracic segments are scarcely so broad as they are shown to 
be in Dr. 8. A. Poppe’s figure, but a slight amount of extra 
pressure on the cover-glass under which the specimen was 
placed might be sufficient to account for this. The Kolguev 
specimens appear also to be rather smaller than those from 
the North Pacific and Behring’s Sea; but, as will be seen by 


* Mr. T. Scott, in his “ Report on Franz-Josef Land Crustacea ” (Journ. 
Linn. Soc., Zool. vol. xxvii.), describes and figures a variety of H. chelifer 
under the name of var. arcticus. At this time he was unaware of the 
fact that Dr. S. A. Poppe had in 1884 published a paper on some North 
Pacific and Behring’s Sea Copepods. In this paper Dr. Poppe has also 
described a var. arcticus of the same species, and it is interesting to 
note that the variety described by T. Scott is practically identical with 
that described by Dr. Poppe. Dr. Poppe’s varietal name hus, of course, 
clear priority over Mr. Scott’s, and must therefore be adopted. 
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comparing our figures with those of Dr. Poppe, the structural 
details are practically the same. 


Idya furcata (Baird). 


This species was observed in a shore-gathering from the 
east side of Kolguev Island, collected on June 12th. 


Fam. Lichomolgide. 


Lichomolgus hirsutipes, 'T. Scott. 
1893. Lichomolgus hirsutipes, T. Scott, Eleventh Ann. Rept. Fishery 
Board for Scotland, pt. iii. p. 206, pl. iv. figs. 1-12. 
This, like the Idya furcata recorded above, was obtained in 
the shore-gathering from the east side of Kolguev Island, but 
was apparently very rare. 


Fam. Asterocherida. 


Asterocheres simulans (T. Scott). 
1898. ? Ascomyzon simulans, T. Scott, Sixteenth Ann. Rept. Fishery 
Board for Scotland, pt. iii. p. 270, pl. xiii. figs. 1-9, pl. xiv. fig. 22. 
One or two specimens of this Asterocheres were found in a 
sample of bottom-material from 100 fathoms collected east of 


Hope Island on July 138th. 


Asterocheres Boecki (Brady). 
A few specimens of A. Boecki (Brady) occurred in a 
gathering collected in the vicinity of Hope Island in 27 fathoms 
on July 6th. 


Dermatomyzon nigripes (Brady & Robertson). 


This fine species was taken in 60 fathoms, along with 
cela] Cletodes abyss¢#s and others, in lat. 76°17' N., long. 21° — 
36’ E., on July 20th. 


Parartotrogus Richardi, T. & A. Scott, 
var. arctica, var. nov. (Pl. VI.) 


1893. Parartotrogus Richardi, T. & A. Scott, Ann. & Mag. Nat. Hist. 
(6) vol. xi. p. 210, pl. vii. figs. 1-11. 


One or two specimens apparently belonging to this species 
were found in the same gathering with Asterocheres simulans 
from 100 fathoms to the east of Hope Island, and in another 


Entomostraca from the Arctic Seas. 353 


collected off Kolguev in June. As one or two slight dif- 
ferences have been observed between these specimens and 
those obtained in the Firth of Forth, we submit the following 
remarks on these differences as well as on the otherwise 
close similarity of the Arctic and Scottish specimens. 

Figure 1 (Plate VI.) is a drawing of one of the Arctic 
female specimens; this specimen measures *78 mm. (,)5 of 
an inch), and is thus proportionally larger than those trom 
the Firth of Forth. 

The antennules and antenne (figs. 2 & 3), the mouth- 
appendages (figs. 4 to 7), and the first, second, and fitth 
pairs of thoracic feet (figs. 8, 9, & 12) are similar to the 
same appendages in the Scottish specimens. ‘Ihe third 
pair of thoracic feet have the inner branches three-jointed 
and armed with an elongated dagger-like terminal spine in 
addition to several plumose sete; but in the specimens from 
the Firth of Forth the inner branches of the same pair are 
only two-jointed, they are not provided with terminal spines 
but carry instead two slender apical sete ; it may be observed, 
however, that though the inner branches of the Forth speci- 
mens are only two-jointed, the end joint is long and may 
therefore consist of two coalesced joints, which, under the 
influence of the altered conditions to which the Arctic speci- 
mens may be exposed, have become distinct; these altered 
conditions may also explain the difference in the armature 
of the branches. 

But in addition to this difference in the third pair of 
thoracic feet between the Arctic and Scottish specimens, 
there is the presence, in the Arctic specimens, of what appears 
to be a very small and rudimentary fourth pair of thoracic 
feet, each consisting of a small lamelliform basal joint, and a 
minute secondary one bearing two dagger-like apical spines 
(fig. 11). In the specimens trom the Firth of Forth, on the 
other hand, the presence of a fourth pair has not been 
observed *. ‘This rudimentary fourth pair in these Arctic 
specimens is, perhaps, a more important difference than the 
other; but as the Arctic and Scottish specimens appear to 
agree so closely in every other respect, we can meantime 
regard this northern form only as a variety of Parartotrogus 


Richardi. 


* In the original description of Parartotrogus Richardi in the Ann. & 
Mag. Nat. Hist. (6) vol. xi. p. 210, the authors were somewhat uncer- 
tain whether it was the second or the fourth pair that was wanting; but 
Dr. Giesbrecht of Naples has shown that it is the fourth pair, so that 
the “ ? third and fourth pairs ” in the original description should be the 
“second and third pairs.’ 
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The male is very like the female but is rather smaller ; 
the antennules (fig. 14) appear to consist of eleven instead 
of nine joints, and the end joints are hinged and adapted for 
erasping; the abdomen (fig. 15) is composed of five instead 
of four segments, but otherwise there is little apparent 
difference between the two sexes. 


OSTRACODA. 


The following Ostracoda have been observed in some of 
the gatherings :— 


Candona Harmsworthi, T. Scott—A number of adult and 
apparently immature specimens of this Candona occurred 
in one or two gatherings from ponds of slightly brackish 
water at the south end of Novaya Z+mlya—the first 
near Kostyn Point on June 18th, and the other near 
Cape Chetney on June 21st. ‘This is one of the species 
described by T. Scott in his “ Report on Franz-Josef 
Land Crustacea” *. 


Cythere coneinna, Jones.—A few specimens in a gathering 
from 60 fathoms, collected July 20 in lat. 76° 17'N., 
long. 21° 36’ E. 


Cythere costata, G. 8. Brady.—In the same gathering with 
the last; rare. In this gathering the following addi- 
tional species were also observed :— 


Cythere emarginata (G. O, Sars).—Rare. 
Cythere globulifera, G. S. Brady.—Rare. 
Cythere tuberculata (G. O. Sars).—Rare. 
(ythere dunelmensis (Norman).—Rare. 
Limnicythere inopinata (Baird). 
A single specimen of Limnicythere cnopinata occurred in 
the gathering from Cape Chetney, Novaya Zemlya ; it some- . 
what resembles the form described by Dr. Dahl as Lemni- 


cythere incisa T, but the shell is rather more compressed at 
the posterior end. 


* Journ. Linn. Soc., Zool. vol. xxvii, (no. 174) p. 88, pl. iii. figs. 16, 17 
(1899). A; 

+ “Die Cytheriden der westlichen Ostsee,” Zool. Jahrb. Bd. iii, 
(1888) p. 20, pl. i. figs, 49-58. 
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Cytheridea papillosa, Bosquet.—60 fathoms, lat. 76° 17! N., 
long. 21° 36’ K., collected July 20th; rare. 


Cytheridea punctillata, G. 8. Brady.—In the same gathering 
with the last ; rare. 


Xestoleberis depressa, G. O. Sars.—Collected in the vicinity 
of Hope Island in 27 fathoms, July 6th, 1898; rare. 
The next three species are from the same gathering. 

' Xestoleberts aurantia (Bair.).—Rare. 

Sclerochilus contortus (Norman).—Rare. 

Paradoxostoma variabile (Baird).—Rare. 


Philomedes brenda (Baird).—This species was captured in 
the surface tow-net to the north of Bear Island ou 
July 5th; it also occurred in other two gatherings 
collected on the 12th and 13th of the same month. 


CLADOCERA. 


A few ephippia, apparently of some species of Daphnia, 
were the only representatives of the Cladocera observed in 
this collection ; they occurred in the gatherings from the 
ponds at Kostyn Point and Cape Chetney, Novaya Zemlya. 


EXPLANATION OF THE PLATES, 
PuaTeE III. 
Jonesiella Brucet, sp. n. 


Fig 1. Female, seen from left side, x 80. 2. One of the antennules, 
x 190. 3. One of the antenne, x 190. 4. Mandible and 
palp, x 190. 5, Maxilla, x 250. 6. Second maxilliped, 
x 250. 7. Foot of tirst pair, x 127. 8. Foot of fourth pair, 
x 127. 9. Fifth foot, x 250. 10. Last abdominal segment 
and caudal furca, x 126. 


PuatE IV, 
Dactylopus Brucei, sp. n. 


Fig. 1, Female, seen from the left side, x 106. 2. One of the antennules, 
x #80, 3, One of the second maxillipeds, x 250. 4. Foot 
of first pair, X 250. 5. Foot of fourth pair, x.250. 6. Fifth 
foot, x 250, 


Zaus Aurel, Poppe. 


Fiy.7. Female, dorsal view, x 80. 8. One of the antennules, x 254. 
9. One of the second maxillipeds, x 254. 10. Foot of first 
pair, x 190. 11. Fifth foot, x 170. 12, Abdomen and 
caudal furea, X 99. 


356 On some Entomostraca from the Arctic Sear. 


PLATE VY. 


Cletodes abyssicola, sp. un. 


Fig. 1. Female, dorsal view (a and 6, dorsal spines seen in profile), x 100. 
2. One of the antennules, x 250. 3. One of the antenne, 
x 500. 4. Mandible and palp, x 760. 5. Second maxilliped, 
x 760. 6. Foot of first pair, x 500. 7. Foot of fourth pair, 
x 340. 8. Fifth foot, x 250. 


Cletodes Brucei, sp. n. 


Fig. 9. Female, dorsal view, x 106. 10. Foot of fourth pair, x 250, 
11. Fifth foot, x 380. 


Prats VI. 
Parartotrogus Richardi, T. & A. Scott, var. arctica. 


Fig. 1. Female, dorsal view, x 80. 2. One of the antennules, x 190. 
3. One of the antenne, x 190. 4. Mandible, x 380. 
5. Maxilla, x 253. 6. First maxilliped, x 127. 7. Second 
maxilliped, x 127. 8. Foot of first pair, x 170. 9. Foot of 
second pair, X 123. 10. Foot of third pair, x 123. 41. Foot 
of fourth pair, x 500. 12. Fifth foot, x 380. 13. Abdomen 
and caudal furca, x 84. 14. One of the antennules, male, 
x 190. 15. Abdomen and caudal furea, male, x 84. 


Se 


Anw.& Mag. Nat. Hist. S.7.Vol. VIPUL. 


A.Scott del. Mintern Bros.imp. 
R.E Mintern lith. 


JONESIELLA BRUCEI,n.sp. 


Ann. & Mag. Nat. Hist. §.7 Vol. VI. PL IV. 


A.Seott del. 
R.E Mintern lth. 


Fie.-6,DACTYLOPUS BRUCEI,nsp ; 7-12,ZAUS AURELII , Poppe. 


Mintern 2ros.imp. 


Ann.b- Mag. Nat. Hist.S.7 Vol.VIN.PU.V. 


A.Scott del. MinternBros.imp. 
R.E:Mintern lth. 


Fre.1-8 ,CLETODES ABYSSICOLA,n sp.Fic.Q4I,CLETODES BRUCEI ,n.sp. 


Ann. Mag. Nat. Hist. 8.7 Vol. VI. PU.VT, 


Mantern Bros.imp. 


A.Scott del 


R.E .Mintern lith . 


PARARTOTROGUS RICHARDI,T&A.Scott , Var. ARCTICA -Nov.var. 


RDRSRTPTITRRETUTIAT APA T MPHRTACIATRAGORIOORERTAIZEVATLATOTEEDETTERRT DIT IIVIT TTR REFER 
te ne AHTTTESA Magna, ,arae caer? TL 4am 


| | agyaghe* 4, aia AY 


a Rriea.- 4 is) A Anai! aa » &é Ragas 
Ares aan Va: s.. ites 8 oe 4 at MAb * gf | sapnaneab patho nee PTAA a 
~ ron app > A». ~Saah i vt ee TT LWT ry ¥®- p PY Pe 
“ ap q AN . x a7 bi - Se ge a eh a (RaQ - &. 
Bae Foo ee May, RATT. Limite Phil tal 1. eit te ibdd APL Pe. 
See a) ee AT Te aa 3; Aaunse ge j me > AMA St Ran ss am Bue Tt “Pam sa)- pa 
& ~. aig Ae a Trwt Fi al | a Sha DA »~ 4. r 
“Me : neal i Tal »& | ene mn TRA TS ARine Y ay Peart 
a™ : b Bus j An a ae Crsmep AR : Pe 
. | re | ara ibe RACs AK, | me RA x ama” P 
Nae a r q a 4y - | ie wut | 5 . Re Aa : Rae wy 
Sey tel tn : vay an Rn a aes a aN TLL tod 
SA je! ‘ ne a ae Bapeno we Dae A LIST Ns ae 


VT ARERR LT paabepstirg t cae hiyh 
Mn aaa tne nee ALL a Ae Biba Miphuatraan 


za 4 ay et aa iy 
{ sabia kta ec te pee eM -- 


a ry Ft fi 
aM ein ~M4ay a y': 44) ae aog{) asee NIH. *y [nN | Hi 
WT UE Titi saatace”, ae SORT Docc SAsneaaaRAa Rg | SS! 
Vale Wes ama | Rast phan. Aq | 
AY sabi eee) feat! \ 1) 11 fy Renn,s Ty ere v4 Naya Pritg, yh 
>” ci : feat aa. | bet pik aa, Rig he Basa _ © qsWanerig - : 
: Pye Ere e -- LN Le) Ny ong ee Phigos 2 “N: a“ 7 L 
\ i -. ~ ah te ~ ‘) a Ht - 
Me Oca sens ehe Vey in. Wahga aaan pAAAPne ~ pA AZABA NRW al ae THY | 
IETS TE ae a aauaanl Hy 
qaannd*. . Bibi 20 pRaaga,! BP ai Hie Hany! 
| As a. 5 3444 ABA, atAh » 
y rf aw. . an Aaa’ & | 
seuteeaec E WY YY yn fix. Oa A 1" roti 
Gee iN, vey Cen tp pNN ~N -- A 
r+ ETT] Val nar Ae, hebas ‘ee ‘Am emcees 
vA , A wv - ° » 
PR, al (fc Wasa, a 2Aip | ~ al Pan ol matt. Aas “f* ‘ Ne >. ne! 3 
mm "An eae 4 ; - Ghee Monten ene am gag en 25 0! ag 
~ ~ = ; Sew FF) a ef § 


od YY oe LAY | : | : PI LPRDn aA aA ; Pv 
fer Aa Wns ah ny : aut FPOED 70Parn 7 Rae mA np ANG) 
AA SVL) epppri et hed .spaiaaiah eat aathlanreRnent 


- A, 
a BRR ees SS SS ee ees oe AES eg AS —gkaesk 


ahah bhl oo ai BRR on A a oo OR Onn hee ag: ROO an AIT 
ae Remrernmnt emen UIP yp OMAN rMo giana 
te Diniiniee Tyson ove eeppmnenneTeG ius ibn 


dana AAA a ame AhAnrA a 


| : 
tee a, qk Kies N by 
ye NG “hel TY SPADA LIT? caasNAcaina@aNAA AQ | | 6% 


uit ‘ I g Ps -* a- 44 A 
are’ Val we aie s2h8)i: t ay “esau, a 
& ’ ely F ipe-f-- NAF Gah 5 ase \ 


Th %y mA) 
- ; wean 4 3 a cae { RAR an,” ashhr Pe- 3 PYV tit RapnwA, panna” 


sPAIARUNE Hi ‘ 


> ef AMARA» - - | ‘7 Oe j 3 
~,p~7-** papi 4s ¥ De, 4 s, 
\ ae a-. yr co a at NM 6 Daan aa, UA ~ab . a 
ren aA, 
ae ami ern” VV Nhe e\ at tes wRapnnl Am , sive ty ron! | 
on. ain. as ag ~ Wha Aas 
ars Ng a 55, ie 2G» Ames”, emer ep eeae\ ie “aa saaareAA Am ai 
. AAR Aaa ‘om 


‘’ WY aaa ’ Peat ‘- ANMa, 
Na Na | ang : 


-As, 4 


~ gn “~ : “ TTT Gy 1%. 
Vy Te | ee Aaa ah, | 
‘0 Vaya ut = nn errr TTT RAnaRAAeNl ae” Aa aoier 
sa paved Ad mgt 
Val alia Bald NARAAAR JARRA ALAR, a ANB YER 
ypUANAsssdinild asia gg PEP tery Pafana._.--> HHH 
WW Yt aan. S08 4Raye?” PL eRe peer a al 


ne et Le Ln ’ 
»* 
PEELE EL Fy fe aA’ 
Btn RR aN aA : 
ara “AARAR? — Tee Sh. ce abt 


Aare 


a! 


pe 


WUUDTAMIVINIIT i 


